Congenital defects. No recognised congenital defects were found among these infants.
Boy:girl ratio. There were 34 boys and 34 girls-a ratio of 1-0. The early onset group comprised 23 boys and 23 girls and the late onset group 11 boys and 11 girls.
Mortality related to sex and age. The case mortality rate was 25% (17 of 68; 11 boys and 6 girls). No difference in the mortality rate was seen between the early onset group (26%; 12 of 46) and the late onset group (23%; 5 of 22).
Birthweight. Sixteen per cent (11 of 68) of the neonates weighed 2500 g, or less at birth ( Table 1) . The case mortality rate in this low birthweight group was 55% (6 of 11); in the group weighing 2501 to 3000 g it was 42% (5 of 11) and in the infants of birthweight greater than 3000 g it was 13% (6 of 45).
The difference in the case mortality rate between the low birthweight group (less than 2500 g; 6 of 11) and the group weighing more than 2500 g (11 of 57) was significant (P=0-0036).
Gestational age at birth. A gestational age of less than 35 weeks seemed to be a special risk factor for a fatal outcome of the disease ( Table 2 ). The case mortality rate in the group with a gestational age of 35 weeks or more was much lower (18%; 11 of 60) than that of the group born at less than 35 weeks' gestation (75%; 6 of 8). (P=0.0023).
Infections in the mother. Three of the 68 infants (4%) were delivered to mothers with recognised fever during labour (temperature 37-5°C, or more).
No bacterial strains were isolated from samples of blood or urine taken from these mothers during labour. Two neonates contracted meningitis after their mothers developed endometritis. The first developed meningitis (late onset disease) 16 months after her brother (in this series) had suffered neonatal meningitis (late onset disease). The brother and sister had no recognised risk factors (except endometritis in the mother after delivery of the girl). Brother and sister were both positive for group B streptococcus type III. No cervical swab from the mother was cultured. The second child in this series who developed meningitis (early onset) after maternal endometritis postpartum died; her nurse was positive (culture of hands) for group B streptococci (not serotyped). None of the mothers suffered urinary tract infections in the last month of pregnancy.
Prolonged rupture of maternal membranes. This occurred in 10 (15%) of labours. All of these neonates developed early onset disease. Four of the 10 (40%) had a gestational age of less than 37 weeks and two of these died.
Other risk factors. Three twins, two of whom were second born developed neonatal meningitis (Table  3 ). All these infants died. Two weighed less than 2000 g and the third 3200 g at birth. There were obstetrical problems during delivery in 12 infants, most of whom (9 of 12) developed meningitis between day 0 and day 4 of age. Four neonates were small for gestational age.
Meningitis in neonates with no known risk factors. In 51% (35 of 68) meningitis occurred in the absence of any known risk factor (Table 4 ). This occurred in 48% (22 of 46) of the early onset cases and in 60% Serotyping in relation to death, (Fig. 3) months.3 1(1-12 Two distinct clinical types have been defined in neonates;"' (1 the first, early onset, is observed in neonates aged 5 days or less. Acquisition of group B streptococcus in this age group is from the maternal genital tract in utero or during passage through the birth canal. '3 The fact that all our neonates with prolonged rupture of maternal membranes (over 12 hours) and most of those whose delivery was assisted developed meningitis between day 0 and day 4 of life supports this.
Late onset in contrast with early onset disease, occurs after the first week of life and is not often associated with maternal obstetrical complications.3 " ' 14 Our results confirm this finding.
Our data suggest that there is a dip in the occurrence of meningitis during late spring and early summer.
In contrast with neonatal meningitis caused by E coli (personal communication) none of our infants with group B streptococcal meningitis had congenital defects.
The boy:girl ratio of 1-0 in our series is in agreement with the findings of Baker' who noted 55% girls. Thirumoorthi and Dajani,'6 however, found a preponderance of girls (68%).
The case mortality rate was 25% in our series and was strongly associated with risk factors found during pregnancy, delivery, and on physical examination. Other papers report a case mortality rate of about 50%'5 but in almost all the work was undertaken in university hospitals with more underlying diseases in neonates and mothers. Only a minority of our bacterial strains were isolated in university hospitals. Seventy two per cent (13 of 18) of the neonates at the university hospitals had one or more abnormalities compared with 40(% (20 of 50) at the local hospitals. The high risk infants-those of gestational age less than 35 weeks (case mortality 6 of 8 in our series), twin pregnancies (3 of 3), and amniotic membranes ruptured for longer than 12 hours (6 of 10) were over represented in the university hospitals. Other authors have reported a greater number of very small infants with neonatal meningitis.17 18 Most (84%) of the neonates in our series weighed more than 2500 g at birth. Preterm infants with a high case mortality rate were a minority in our series.
In our infants only one nosocomial infection was suspected but other studies report that nosocomial transmission may play a role in neonatal meningitis.
Paredes et al9 showed that 40% of neonates became colonised in the newborn nursery. Medical staff must be vigilant and swab cultures of the environment, equipment, and staff should be taken if there is any evidence of hospital infection. About 50% of our neonates who developed meningitis had no recognised risk factor. Most of these infants developed meningitis caused by the S agalactiae type III (71%; 25 of 35). The overall frequency of the type III strain in our series was high (57%) as it has been in other reports on neonatal meningitis.2t) This supports the view that S agalactiae type III has a special ability to invade the cerebrospinal fluid of the neonate.
The recommended treatment for group B streptococcal infection is benzylpenicillin, either alone or in combination with an aminoglycoside.2' The choice of treatment in our population of infants varied too much to evaluate. All received benzylpenicillin or ampicillin in combination with or without an aminoglycoside, chloramphenicol or co-trimoxazol.
Most deaths occurred within three days after the onset of meningitis. Seven neonates died on the first day of illness. These neonates must probably be considered too critically ill to be cured.
The differential diagnosis of idiopathic respiratory distress syndrome and group B streptococcal meningitis is difficult. 22 We would advise blood cultures, a gastric aspirate culture, and a lumbar puncture in every neonate who does not improve after treatment for idiopathic respiratory distress syndrome. To examine the question of whether neonatal infections are being missed, prospective studies of postmortem cultures (lumbar punctures, intracardial puncture etc) are needed, especially in neonates who die in the first week of life.
The aim of our study was to analyse the relation between bacteriological data and clinical outcome in neonatal group B streptococcal meningitis in the Netherlands. We will continue this study to enlarge our knowledge of this disease. 
